Glycosylation disorders of membrane trafficking.
During evolution from prokaryotic to eukaryotic cells, compartmentalization of cellular functions has been achieved with a high degree of complexity. Notably, all secreted and transmembrane proteins travel through endoplasmic reticulum (ER) and Golgi apparatus, where they are synthesized, folded and subjected to covalent modifications, most particularly glycosylation. N-glycosylation begins in the ER with synthesis and transfer of glycan onto nascent protein and proceeds in Golgi apparatus where maturation occurs. This process not only requires the precise localization of glycosyltransferases, glycosidases and substrates but also an efficient, finely regulated and bidirectional vesicular trafficking among membrane-enclosed organelles. Basically, it is no surprise that alterations in membrane transport or related pathways can lead to glycosylation abnormalities. During the last few years, this has particularly been highlighted in genetic diseases called CDG (Congenital Disorders of Glycosylation). Alterations in mechanisms of vesicle formation due to COPII coat component SEC23B deficiency, or in vesicles tethering, caused by defects of the COG complex, but also impaired Golgi pH homeostasis due to ATP6V0A2 defects have been discovered in CDG patients. This mini review will summarize these fascinating discoveries.